Dichotomizing axons in spinal and vagal afferents of the mouse stomach.
Visceral sensory input is typically poorly localized. We hypothesized that gastric sensory neurons frequently dichotomize, innervating more than one anatomically distinct region and contributing to the poor spatial discrimination. The neurochemical phenotype and projections of gastro-duodenal sensory neurons were determined in adult mice. Choleratoxin B (CTB) coupled to different fluorophors was injected into fundus, corpus, antrum, and/or distal duodenum. Immunoreactivity for TRPV1, neurofilament (N52), calcitonin gene-related peptide (CGRP), presence of isolectin B4 (IB4) and labeling for retrograde labels was determined. Depending on the distance between injection sites, staining for two retrograde tracers was seen in 6-48% of neurons. Most dorsal root ganglion (DRG) neurons showed immunoreactivity for TRPV1 and CGRP. In contrast, about half of the gastric nodose ganglion (NG) neurons had TRPV1 immunoreactivity or showed IB4 labeling with only 10% CGRP-positive neurons. N52 immunoreactivity was present in one-fourth of gastroduodenal DRG and NG neurons. Visceral sensory neurons have neurochemical properties and may project to more than one anatomically distinct area. Neurons with such dichotomizing axons may contribute to the poor ability to localize or discriminate visceral stimuli.